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DOCUMENT IDENTIFIER: US 6248363 Bl 

TITLE: Solid carriers for improved delivery of active ingredients in pharmaceutical 
compos i t ions 

Detailed Description Text (7) : 

Suitable hydrophobic active ingredients are not Jimited by therapeutic category, and 
can be, for example, analgesics, ant i - i nf lammatory agents, anthelmintics, 
anti arrhythmic agents, anti bacterial agents, anti-viraJ agents, anti coagulants, 
antidepressants, anti diabetics, ant i - epi 1 ept i cs , anti-fungal agents, anti gout 
agents, anti hypertensive agents, ant i -ma lar ia 1 s , ant i -m i grai ne agents, 
anti muscarinic agents, ant i - neoplast ic agents, erectile dysfunction improvement 
agents, immunosuppressants, ant i - protozoa 1 agents, anti-thyroid agents, anxiolytic 
agents, sedatives, hypnotics, neuroleptics, .beta. Blockers, cardiac inotropic agents, 
corticosteroids, diuretics, ant i - pa rk i nsonian agents, gastro intestinal agents, 
histamine receptor antagonists, keratol yt i cs , lipid regulating agents, anti anginal 
agents, cox - 2 inhibitors, leucotriene inhibitors, macrolides, muscle relaxants, 
nutritional agents, opioid analgesics, protease inhibitors, sex hormones, stimulants, 
muscle relaxants, ant l -os teoporos i s agents, anti -obesity agents, cognition enhancers, 
anti urinary incontinence agents, nutritional oils, anti-benign prostate hypertrophy 
agents, essential fatty acids, non-essential fatty acids, and mixtures thereof. 

Detailed Description Text (13) : 

Suitable hydrophiiic active ingredients are not limited by therapeutic category, and 
can be, for example, analgesics, anti inflammatory agents, anthelmintics, 
antiarrhythmic agents, ant i - bact er i a 1 agents, anti-viral agents, anti coagulants, 
ant i -depressant s , ant i - diabet i cs , ant i - ep i 1 ept ics , anti-fungal agents, anti gout 
agents, anti hypertensive agents, ant i - ma 1 ar i a 1 s , anti migraine agents, 
ant i -muscar i n i c agents, ant i - neoplast l c agents, erectile dysfunction improvement 
agents, immunosuppressants, anti protozoal agents, anti thyroid agents, anxiolytic 
agents, sedatives, hypnotics, neuroleptics, . beta .- Blockers , cardiac inotropic agents, 
corticosteroids, diuretics, anti parkinsonian agents, gastro intestinal agents, 
histamine receptor antagonists, kera tolyt i cs , lipid regulating agents, anti-anginal 
agents, cox - 2 inhibitors, leucotriene inhibitors, macrolides, muscle relaxants, 
nutritional agents, opioid analgesics, protease inhibitors, sex hormones, stimulants, 
muscle relaxants, ant l -osteoporosis agents, anti -obesity agents, cognition enhancers, 
anti -urinary incontinence agents, nutritional oils, anti-benign prostate hypertrophy 
agents, essential fatty acids, non-essential fatty acids, and mixtures thereof. 

Detailed Description Text (27) : 

Although polyethylene glycol (PEG) itself does not function as a surfactant, a variety 
of PEG-fatty acid esters have useful surfactant properties. Examples of 
po lyethoxylated fatty acid monoester surfactants commercially available are shown in 
Table 1. 

Detailed Description Text (29): 

Polyethylene glycol (PEG) fatty acid diesters are also suitable for use as surfactants 
in the compositions of the present invention. Representative PEG-fatty acid diesters 
are shown in Table 2. 

Detailed Description Text (32) : 

2.4 Polyethylene Glycol Glycerol Fatty Acid Esters 
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Detailed Description Text (35!: 

A large number of surfactants of different degrees of 1 ipoph i 1 l c l ty or hydroph i 1 i ci ty 
can be prepared by reaction of alcohols or polyalcohols with a variety of natural 
and/or hydrogenated oils. Most commonly, the oils used are castor oil or hydrogenated 
castor oil, or an edible vegetable oil such as corn oil, olive oil, peanut oil, palm 
kernel oil, apricot kernel oil, or almond oil. Preferred alcohols include glycerol, 
propylene glycol, ethylene glycol, polyethylene glycol, sorbitol, and pent aeryt hr i tol . 
Representative surfactants of this class suitable for use in the present invention are 
shown i n Tabl e 5 . 

Detailed Description Text (46): 

2.11. Polyethylene Giycol Sorbitan Fatty Acid Esters 

Detailed Description Text (48): 

2.12. Polyethylene Glycol Alkyl Ethers 

Detailed Description Text (49): 

Ethers of polyethylene glycol and alkyl alcohols are suitable surfactants for use in 
the present invention. Examples of these surfactants are shown in Table 12. 

Detailed Description Text (52): 

2.14. Polyethylene Glycol Alkyl Phenols 

Detailed Description Text (70) : 

Preferred non - ionic hydroph L 1 ic surfactants include a 1 ky 1 glucos ides ; a 1 ky lma 1 tos 1 des ; 
al kyl thioglucos i des ,- lauryl macrogo 1 g 1 ycer ides ; pol yoxyethy lene alkyl ethers; 
polyoxyethylene a 1 kyl phenol s ; polyethylene glycol fatty acids esters; polyethylene 
glycol glycerol fatty acid esters; polyoxyethylene sorbitan fatty acid esters; 
polyoxyethylene - pol yoxypropy.1 ene block copolymers; polyglycerol fatty acid esters; 
polyoxyethylene glycerides; polyoxyethylene sterols, derivatives, and analogues 
thereof; polyoxyethylene vegetable oils; polyoxyethylene hydrogenated vegetable oils; 
reaction mixtures of polyols with fatty acids, glycerides, vegetable oils, 
hydrogenated vegetable oils, and sterols; sugar esters, sugar ethers; sucroglycer ides ; 
po 1 yethoxylated fat- soluble vitamins or derivatives; and mixtures thereof. 

Detailed JJescription Text (71): 

More preferably, the non ionic hydrophilic surfactant is selected from the group 
consisting of polyoxyethylene alkylethers; polyethylene glycol fatty acids esters; 
polyethylene glycol glycerol fatty acid esters; polyoxyethylene sorbitan fatty acid 
esters; pol yoxyethylene -pol yoxypropyl ene block copolymers; polyglyceryl fatty acid 
esters; polyoxyethylene glycerides; polyoxyethylene vegetable oils; and 
polyoxyethylene hydrogenated vegetable oils. The glyceride can be a monoglycer ide , 
diglyceride, triglyceride, or a mixture. 

Detailed Description Text (72) : 

Also preferred are non-ionic hydrophilic surfactants that are reaction mixtures of 
polyols and fatty acids, glycerides, vegetable oils, hydrogenated vegetable oils or 
sterols. These reaction mixtures are largely composed of the t ransest er i f icat i on 
products of the reaction, along with often complex mixtures of other reaction 
products. The polyol is preferably glycerol, ethylene glycol, polyethylene glycol, 
sorbitol, propylene glycol, pent aerythr i to 1 , or a saccharide. 

Detailed Descriptio_n Text (77) : 

Preferred lipophilic surfactants are alcohols; polyoxyethylene alkylethers; fatty 
acids; glycerol fatty acid esters,- acetylated glycerol fatty acid esters; lower 
alcohol fatty acids esters; polyethylene glycol fatty acids esters; polyethylene 
glycol glycerol fatty acid esters; polypropylene glycol fatty acid esters ,- 
polyoxyethylene glycerides; lactic acid derivatives of mono/dig lycer i des ; propylene 
glycol diglycer i des ; sorbitan fatty acid esters; polyoxyethylene sorbitan fatty acid 
esters; polyoxyet hy 1 ene - polyoxypropy 1 ene block copolymers; t ransester i f ied vegetable 
oils; sterols; sterol derivatives; sugar esters; sugar ethers; sucrog lycer ides ; 
polyoxyethylene vegetable oils; and polyoxyethylene hydrogenated vegetable oils. 

Detailed Description Text (79) : 
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Preferably, the lipophilic surfactant is selected from the group consisting of fatty 
acids; Lower alcohol fatty acid esters; polyethylene glycol glycerol fatty acid 
esters; polypropylene glycol fatty acid esters; polyoxyet hy 1 ene glycerides; glycerol 
fatty acid esters; acetylated glycerol fatty acid esters; lactic acid derivatives of 
mono/d iglycer ides ; sorbitan fatty acid esters; po Lyoxyet hy lene sorbitan fatty acid 
esters; po 1 yoxye thy lene -polyoxypropy 1 ene block copolymers; pol yoxyet hy lene vegetable 
oils; polyoxyethy lene hydrogenated vegetable oils; and reaction mixtures of polyols 
and fatty acids, glycerides, vegetable oils, hydrogenated vegetable oils, and sterols 



Detailed Description Text (SI; : 

Also preferred are lipophilic surfactants which are the reaction mixture of polyols 
and fatty acids, glycerides, vegetable oils, hydrogenated vegetable oils, and sterols. 
Preferred polyols are polyethylene glycol, sorbitol, propylene glycol, and 
pentaerythri tol . 

Detailed Description Text (110): 

alcohols and polyols, such as ethanol, isopropanol , butanol, benzyl alcohol, ethylene 
glycol, propylene glycol, butanediols and isomers thereof, gLycero'l, pentaerythri tol , 
sorbitol, manmtol, transcutol , dimethyl isosorbide, polyethylene glycol_, 
polypropylene glycol, polyvir.y la J cohol , hydroxypropyl met hy 1 ce 1 1 u 1 ose and other 
cellulose derivatives, eye 1 odext r ins and cyclodextrin derivatives; 

Detailed Description Text (111): 

ethers of polyethylene glycols having an average molecular weight of about 200 to 
about 6000, such as t et rahydrof ur f ury 1 alcohol PEG ether (glycofurol, available 
commercially from BASF under the trade name Tetraglycol) or methoxy PEG (Union 
Carbide) ; 

Detailed Description Text (113): 

esters, such as ethyl propionate, t ri butylcitrate, acetyl t r i ethyl c i t rate , acetyl 
tributyl citrate, t r i et hy 1 c i t rate , ethyl oleate, ethyl caprylate, ethyl butyrate, 
triacetin, propylene glycol mcnoacetate, propylene glycol diacetate, 

. eps i Ion . - capro 1 actone and isomers thereof, .delta. -valerolactone and isomers thereof, 
.beta, butyrolactone and isomers thereof; 

Detailed Description Text (116): 

Preferred solubilizers include triacetin, t r iet hy 1 c i t ra te , ethyl oleate, ethyl 
caprylate, dimet hy iacetami de , N met hylpyrro M done , N - hydroxyet hy lpyrrol idone , 
polyvinylpyrrolidone, hydroxypropyl met hylcel lu 1 ose , hydroxypropyl cyclodext rins , 
ethanol, polyethylene glycol 200-600, glycofurol, transcutol, propylene glycol, and 
dimethyl isosorbide. Particularly preferred solubilizers include sorbitol, glycerol, 
triacetin, ethyl alcohol, PEG-400, glycofurol and propylene glycol. 

Detai l_ed_De_script i on Text (133): 

anti adherents ( ant i - st i ck i ng agents, glidants, flow promoters, lubricants) such as 
talc, magnesium stearate, fumed silica (Carbosil, Aerosil), micronized silica (Syloid 
No. FP 244, Grace U.S.A.), polyethylene glycols, surfactants, waxes, stearic acid, 
stearic acid salts, stearic acid derivatives, starch, hydrogenated vegetable oils, 
sodium benzoate, sodium acetate, leucine, PEG-4000 and magnesium iauryl sulfate; 

Detailed Description Text (138): 

bufferants, where the acid is a pharmaceut ical Ly acceptable acid, such as hydrochloric 
acid, hydrobromic acid, hydriodic acid, sulfuric acid, nitric acid, boric acid, 
phosphoric acid, acetic acid, acrylic acid, adipic acid, alginic acid, a lkanesu 1 f on i c 
acid, amino acids, ascorbic acid, benzoic acid, boric acid, butyric acid, carbonic 
acid, citric acid, fatty acids, formic acid, fumaric acid, gluconic acid, 
hydroqui nosu 1 f on i c acid, isoascorbic acid, lactic acid, maleic acid, met hanesu 1 f on i c 
acid, oxalic acid, para - bromopheny 1 sul f oni c acid, propionic acid, p - toluenesul f onic 
acid, salicylic acid, stearic acid, succinic acid, tannic acid, tartaric acid, 
thioglycolic acid, toluenesu L f on i c acid and uric acid, and where the base is a 
pha rmaceut i ca 1 ly acceptable base, such as an amino acid, an amino acid ester, ammonium 
hydroxide, potassium hydroxide, sodium hydroxide, sodium hydrogen carbonate, aluminum 
hydroxide, calcium carbonate, magnesium hydroxide, magnesium aluminum silicate, 
synthetic aluminum silicate, synthetic hydrot a 1 ci te , magnesium aluminum hydroxide, 
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d i isopropylethy 1 amine , et hanol ami ne , et hy 1 ened iamine , t r iet hanoiam i ne , triethylami ne, 
tr i i sopropanolamine , or a salt of a pharmaceut ical ly acceptable cation and acetic 
acid, acrylic acid, adipic acid, alginic acid, a 1 kanesul f on i c acid, an amino acid, 
ascorbic acid, benzoic acid, boric acid, butyric acid, carbonic acid, citric acid, a 
fatty acid, formic acid, fumaric acid, gluconic acid, hydroqui nosulf onic acid, 
isoascorbic acid, lactic acid, ma 1 e i c acid, met hanesu 1 f on i c acid, oxalic acid, 
para -bromopheny 1 sul f onic acid, propionic acid, p - toluenesu 1 f onic acid, salicylic acid, 
stearic acid, succinic acid, tannic acid, tartaric acid, thioglycolic acid, 
toluenesul f onic acid, and uric acid; 

Detailed Description Text (141): 

colorants or opaquants, such as titanium dioxide, food dyes, lakes, natural vegetable 
colorants, iron oxides, silicates, sulfates, magnesium hydroxide and aluminum 
hydroxi de ; 

Detailed Description Text (149): 

plast ici zers , such as polyethylene glycol, citrate esters (e 
acetyl triethyl citrate, acetyl t r i but yl citrate), acetylated 
triacetin, propylene glycol, phthalate esters (e.g., diethyl 
phthalate), castor oil, sorbitol and dibutyl seccate; 

Detailed Description Text (154) : 
Additives can "also be materials such as proteins (e.g., collagen, gelatin, Zein, 
gluten, mussel protein, lipoprotein); carbohydrates (e.g., alginates, carrageenan, 
cellulose derivatives, pectin, starch, chitosan); gums (e.g., xanthan gum, gum 
arabic) ; spermaceti; natural or synthetic waxes; carnuaba wax; fatty acids (e.g., 
stearic acid, hydroxys tea ric acid); fatty alcohols; sugars; shellacs, such as those 
based on sugars (e.g., lactose, sucrose, dextrose) or starches; pol ysaccharide -based 
shellacs (e.g., maltodextrin and maltodextrin derivatives, dextrates, cyclodextrin and 
cyclodextrin derivatives); cellulosic based shellacs (e.g., microcrysta 1 1 i ne 
cellulose, sodium carboxymethy 1 cellulose, hydroxypropy lmethy 1 cellulose, ethyl 
cellulose, hydroxypropy] cellulose, cellulose acetate, cellulose nitrate, cellulose 
acetate butyrate, cellulose acetate, trimel litate, ca rboxymethylethy 1 cellulose, 
hydroxypropylmethyl cellulose phthalate),- inorganics, such as dicalcium phosphate, 
hydroxyapit ite , tricalcium phosphate, talc and titania; polyols, such as mannitol, 
xylitol and sorbitol; polyethylene glycol esters; and polymers, such as alginates, 
polytlactide coglycol ide ) , gelatin, crosslinked gelatin, and agar-agar. 

Detailed _Descr i pt ion Text (185): 

The coating can, and usually does, contain a plasticizer and possibly other coating 
excipients such as colorants, talc, and/or magnesium stearate, which are well known in 
the art. Suitable plasticizers include: triethyl citrate (Citroflex 2), triacetin 
(glyceryl triacetate), acetyl triethyl citrate (Citroflec A2 ) , Carbowax 400 
(polyethylene glycol 400), diethyl phthalate, tributyl citrate, acetylated 
monog 1 ycerides , glycerol, fatty acid esters, propylene glycol, and dibutyl phthalate. 
In particular, anionic carboxylic acrylic polymers usually will contain 10-25% by 
weight of a plasticizer, especially dibutyl phthalate, polyethylene glycol, triethyl 
citrate and triacetin. Conventional coating techniques such as spray or pan coating 
are employed to apply coatings. The coating thickness must be sufficient to ensure 
that the oral dosage form remains intact until the desired site of topical delivery in 
the lower intestinal tract is reached. 

Detailed Description Paragraph Table U2): 

TABLE 12 Polyethylene Glycol Alkyl Ethers COMPOUND COMMERCIAL PRODUCT (Supplier) HLB 
PEG-2 oleyl ether, oleth-2 Brij 92/93 (Atlas/ICI) 4.9 PEC-3 oleyl ether, oleth-3 Volpo 
3 (Croda) <10 PEG 5 oleyl ether, oleth-5 Volpo 5 (Croda) <10 PEG-10 oleyl ether, 
oleth-10 Volpo 10 (Croda), Brij 96/97 (Atlas/ICI) 12 PEG-20 oleyl ether, oleth 20 
Volpo 20 (Croda), Brij 98/99 (Atlas/ICI) 15 PEG ■ 4 lauryl ether, laureth-4 Brij 30 
(Atlas/ LCD 9.7 PEG 9 lauryl ether >10 PEG-23 lauryl ether, iaureth 23 Brij 35 
(Atlas/ICI) 17 PEG - 2 cetyl ether Brij 52 (ICI) 5.3 PEG 10 cetyl ether Brij 56 (ICI) 13 
PEG-20 cetyl ether Brij 58 (ICI) 16 PEG - 2 stearyl ether Brij 72 (ICI) 4.9 PEG-10 
stearyl ether Brij 76 (ICI) 12 PEG-20 stearyl ether Brij 78 (ICI) 15 PEG-100 stearyl 
ether Brij 700 (ICI) > 1 0 

Detailed_ Description Paragraph Table (14) : 



g., triethyl citrate, 
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TABLE 14 Polyethylene Glycol Alkyl Phenol Surfactants COMPOUND COMMERCIAL PRODUCT 
(Supplier) HL3 PEG-10-100 nonyl phenol Triton X series (Rohm & Haas), Igepal CA series 
(GAF, USA), >10 Antarox CA series (GAF, UK) PEG-15 100 octyl phenol ether Triton 
N series (Rohm & Haas) , Igepal CO series (GAF, USA) , >10 Antarox CO series (GAF, UK) 

CLAJMS : 

16. The pharmaceutical composition of claim 15, wherein the non ionic hydrophilic 
surfactant is selected from the group consisting of a 1 ky lglucos i des ; a 1 ky 1 ma 1 tos ides ; 
alkyl th Loglucos i des ,- lauryl macrogol gl ycer ides ; polyoxyet hy lene alkyl ethers; 
polyoxyethylene a 1 ky lphenol s ; polyethylene glycol fatty acids esters; polyethylene 
glycol glycerol fatty acid esters; polyoxyethylene sorbitan fatty acid esters; 
polyoxyethylene-polyoxypropylene block copolymers; polyglycerol fatty acid esters,- 
polyoxyethylene glycerides; po 1 yoxyet hy Lene sterols, derivatives, and analogues 
thereof; polyoxyethylene vegetable oils; polyoxyethylene hydrogenated vegetable oils; 
reaction mixtures of poJyols and at least one member of the group consisting of fatty 
acids, glycerides, vegetable oils, hydrogenated vegetable oils, and sterols; 
tocopherol polyethylene glycol succinates; sugar esters; sugar ethers; 
sucrogl ycer ides ,- and mixtures thereof. 

25. The pharmaceutical composition of claim 24, wherein the lipophilic additive is 
selected from the group consisting of alcohols,- polyoxyethylene al ky 1 ethers ; fatty 
acids; bile acids; glycerol fatty acid esters; acetylated glycerol fatty acid esters; 
lower alcohol fatty acids esters; polyethylene glycol fatty acids esters; polyethylene 
alycol glycerol fatty acid esters; polypropylene glycol fatty acid esters; 
polyoxyethylene glycerides; lactic acid derivatives of mono/d i g lycer ides ; propylene 
glycol diglycer ides; sorbitan fatty acid esters; polyoxyethylene sorbitan fatty acid 
esters; polyoxyethylene polyoxypropy lene block copolymers; t ranses te r i f ied vegetable 
oils; sterols; sterol derivatives; sugar esters; sugar ethers; sucroglycer i des ; 
polyoxyethylene vegetable oils; polyoxyethylene hydrogenated vegetable oils; reaction 
mixtures of polyols and at least one member of the group consisting of fatty acids, 
glycerides, vegetable oils, hydrogent ated vegetable oils, and sterols; and mixtures 
thereof . 

37. The pharmaceutical composition of claim 35, wherein the active ingredient is 
selected form the group consisting of analgesics, ant i - i nf lamina tory agents, 
anthelmintics, anti arrhythmic agents, ant i - bacter i a 1 agents, anti viral agents, 
ant i -coagul ant s , ant i - depressant s , anti -di abet ics , ant i - epi lept ics , anti- fungal 
agents, anti gout agents, ant i - hypertens i ve agents, ant i ■ malar i al s , anti migraine 
agents, anti -muscarinic agents, anti neoplastic agents, erectile dysfunction 
improvement agents, immunosuppressants, ant i -protozoal agents, anti -thyroid agents, 
anxiolytic agents, sedatives, hypnotics, neuroleptics, . beta . - B 1 ockers , cardiac 
inotropic agents, corticosteroids, diuretics, ant i -parkinsonian agents, 
gastro- intestinal agents, histamine receptor antagonists, keratolyt i cs , lipid 
regulating agents, anti-anginal agents, cox-2 inhibitors, leucotriene inhibitors, 
macrolides, muscle relaxants, nutritional agents, opioid analgesics, protease 
inhibitors, sex hormones, stimulants, muscle relaxants, anti -osteoporosis agents, 
anti obesity agents, cognition enhancers, anti-urinary incontinence agents, 
nutritional oils, anti benign prostate hypertrophy agents, essential fatty acids, 
non-essential fatty acids, and mixtures thereof. 

42. The pharmaceutical composition of claim 41, wherein the non-ionic hydrophilic 
surfactant is selected from the group consisting of a 1 kyl glucos ides ; a Iky lmal tos i des ; 
a 1 ky 1 thioglucos ides ; lauryl mac rogolglycer i des ; polyoxyethylene alkyl ethers; 
polyoxyethylene a 1 ky lphenol s ; polyethylene glycol fatty acids esters; polyethylene 
glycol glycerol fatty acid esters; polyoxyethylene sorbitan fatty acid esters; 
poJyoxyethylene-polyoxypropyLene block copolymers; polyglycerol fatty acid esters; 
polyoxyethylene glycerides; polyoxyethylene sterols, derivatives, and analogues 
thereof; polyoxyethylene vegetable oils; polyoxyethylene hydrogenated vegetable oils; 
reactioli mixtures of polyols and at least one member of the group consisting of fatty 
acids, glycerides, vegetable oils, hydrogenated vegetable oils, and sterols; 
tocopherol polyethylene glycol succinates,* sugar esters; sugar ethers; 
sucrog lyce r i des ; and mixtures thereof. 

48. The pharmaceutical composition of claim 47, wherein the lipophilic additive is 
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selected from the group consisting of alcohols; polyoxyet hylene alkylethers; fatty 
acids; bile acids; glycerol fatty acid esters; acetylated glycerol fatty acid esters; 
lower alcohol fatty acids esters; polyethylene glycol fatty acids esters; polyethylene 
glycol glycerol fatty acid esters; polypropylene glycol fatty acid esters; 
polyoxyethy 1 ene glycerides; lactic acid derivatives of mono/diglyce r i des ; propylene 
glycol diglycer ides; sorbitan fatty acid esters; polyoxyet hy 1 ene sorbitan fatty acid 
esters; pol yoxyethy 1 ene - polyoxypropy 1 ene block copolymers; t ranserter i f ied vegetable 
oils; sterols; sterol derivatives; sugar esters; sugar others; sucrog 1 ycer ides ; 
po 1 yoxyethy lene vegetable oils; polyoxyethy 1 ene hydrogenated vegetable oils; reaction 
mixtures of polyols and at least one member of the group consisting of fatty acids, 
glycerides, vegetable oils, hydrogenated vegetable oils, and sterols; and mixtures 
thereof . 
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